Stereoselective inhibition of glutamate carboxypeptidase by chiral phosphonothioic acids.
A series of phosphonothioic acid derivatives of (S)-2-hydroxyglutarate with various alkyl or aryl ligands to the central phosphorus atom was examined for stereoselective inhibition of the glutamate carboxypeptidase, carboxypeptidase G. The inhibitory potencies of these stereoisomers were compared to corresponding synthetic phosphonic acid analogues in order to reveal the significance of the sulfur ligand of the phosphonothioic acid motif upon the inhibition of this metallopeptidase. The acquisition of the individual phosphonothioic acid diastereomers was achieved through the resolution of the respective phosphonate ester precursors. In all cases, the (+)p-diastereomers of these phosphonothioic acid derivatives of (S)-2-hydroxyglutarate were found to be more potent inhibitors of glutamate carboxypeptidase than the corresponding (-)p antipodes with the most dramatic difference observed for the butyl isomers (13.6-fold). Based upon Ki values obtained, the most potent inhibitor of the series by nearly an order of magnitude was the (+)p-n-butylphosphonothioic acid derivative, revealing specific structural and stereochemical requirements by this glutamate carboxypeptidase. With the exception of the (+)p-n-butyl analogue, the isosteric replacement of oxygen with sulfur of the phosphonic acid moiety did not enhance inhibitory potency.